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U-A . izy KE*H«S£E«-t**-/OU-A • fc'-y hE^St, 

iSftSft^gx-r v£JU- T , -££gl*B!l*K flflE*-/*7U-A • t'*y h 
E^Sit:l2ttgnfe1lifie7U-AtHll/t^-/ou-A' t'-y hE^tff^lc 
at-3i.*T7U-A0>Hj6S h-XCWEf'-f v*^ • 5=-- Mil U£ t'-y h£ 

«ca*«. 

2. BflgBT--* • v>*'JU* X fliJie^-M-^U-A • t'-y hE# 

£IC<£oT\ 7-/ni/-Aroi*<7)71/-ArtCS*otb'7 h^E^T-SC 
tt*Jg 1 EtK0> SSfM. 

3. mmitmt>K 

mE:*-/OU-A • t'-y hE#»K»fW9Ki*«dtifc. me^-^^u- 
A • t'-y KE^SitcElt* nfcffi!fB^-^7U-A • t'-y hE*H»«W>»* 

mm* % «fc 9 icftf^r a =i > h p-7 1 , 

4. ME^-'OU-A • t'-y hE^^, 

fflr«B^-/OU-A(7>JS2(Offi<0«?tB7U-Affl^|g2 0t'-y hE#Rt. 
1 Etta%ia«U 

E£RCE«<*ft£t'-y hE»3^1BHS»2<Ofcr-y KE»*l(=ffi«* n/tf-y hE 
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ffJIBr-'-r v£-MM*Sl*Bt»K ISf< v*^ff #£*SH 1/TfV v£JHfflift 

U-A * t'-y hE*HMBtE«T3;*-'OU-A • t'-y hE#R£. 

* t'-y hE#RKte«£ tDt7U-Atl«aUft^-/Ol/ 
-A - t'-y hE^««(C^i>TMIB7U-AOS^ah->^e)WtB5 L! 'f 
^Hifta»««T f -4ri:(»3aufct''y hSf'3- KT£«fc "5 l-B^tSf-^ • *> 

7 . $4fi&$£n 5 ^ffi r * t-'- V * ^ A C 43 I* * t-'- * <7>j*i£0) tz ft 

(Z^-/f7U-A(7)v>#;KZt'-y h£E"£"t-5?j£T*&o7\ 

(b) tetf-tr;* * '^i^ h£-*#- hT^fcaoc^Btsnstf-y h<n>&* 
(a) Kttue-f >y-f ->Tc»-3^rmiB^-you-Art<oita<ov>*;Kz 



(c) K»jR$nfc^-/f7u-A»icwttgiE*nfc»u*aiRr*»fti:. 

(d) mEan?s*ifc^-/ i c7u— A»^oH»ah-x=tf-v h£E-&T*» 

(e) Bf7 h<7>E#£&£nfc1&Ea#£nfc;*-/OU-A»;Uc^Tt£ 

(f) £*> 1 O(DteC0ffl*3ftfcK5Ui;:-3^Tttft (c) - (e) 

( g ) WEi*36 3 nfcttteftiUKfco TmE^-/Ol/-At^<OimtBt!* £ ft 
A»5(|0>1 o$aiRT*»f*fc, 

C7-/T7U-Afl)-»**JU:t'7 h€E#T*7j2sT*-3T\ 

(a) T-'-^fea£l=J*r*-«t-t*^ • 'J^x^ h*Sftf Sttftfc* 

(b) isu—tf** y^x^ hc«-3t^r^-/^7u-A»*satRr*ttftt 

(d) KB5ijtwr*«rEatRsn>i:^-^-7u-A»^o««a h-xct->y 
h€E^r*»ftt, 

(e) ISt'y hOE^€tt*tltlBIEaiR*tifc^-^7U-A»3*U:-3^T14 

(f) '>^< t 1 O£0ffe(0*-/OU-A#5e(CO^T»ft Cb) - (e) 

(g) mK*sstifettfii*aic«eoTmE^-^7u-A ^sawrsftft 



we^-/«7I/- A«a s % r * wes i o^-'- * eat/j ^twtte o r^«t^ 
s teffi r 5 i£fs«B tc <t o r $ n a ^ t sa r * stt«B t . 

OTE^-^7U— A«a(0»1 wa<0i3E7U-AtcJ*T*T , -*OSSfSffl(0 
t* y hE#£E«T*«1 OS«tf-y hE^Rt, 

mB^-/ , f7U'-A«a<oig2(Offi<DRE7u-A(ci*r4T f -^(os3£iifflro 

t'-y hE^*E*r*«2<OJ3£«e-y hE^Rt, 
t'-y hE^*E*r*S1 (De«t*-y KE#R£. 

WE^-/f7u-A«a(0RES2oao7u-A^**r*T , -4'a)eftffla) 

t'-y hE^*E«r4«2(OSffit"-y hE^Rt, 
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x-'-^afteau. ^»a£asEBH€ffifflr*5 i '-4?a«cB8 

^[SJxV • x-*f£av*x-A^ittBx , -*afiffleSftBBSS no 

■o&s, BBssstifc-y-f^ h •^TTOat^ufcnar'-^af&ffloi -oco^p 
m&teu, mm?* c jm>mxm& (aosd ti/Tjsj&nn^, sftts 
$$nTi^7<^ k • ^TMas^utsax'-^afSfflflMfcroamatet* 

, Snax** v£JiotrtU#0 (VDSL) 4:bT3ai&nTL^5, 
5tB^afftt^m;*(Sia (AT I S) ADSL$^Utf<v5i^'f-5 

fftOTfcffli-EMaiwffiffls n*^ ttftoZo it^mmt, ans i ti. 4 1 3 

ADSL^Ite (WT, ADSL&tS) tf**tl«, ADS Lfi«WT?WlSa 
aj£ll. 7< 7 h • ^7«B8S^Lfc8 0 O^b'-y h*» (Mt'vh/s) $ 
?«5ajSTfl«BWj£StSScrSC t OTUTt^o *<*>£4frfb->*xAtt 
, T*J • ^ h'J-A) ^fSjtZ&v !? 4. 3 1 2 5 k H z(§r&£2 5 6 [ 

h->J Xtt rit7x + *JUj £Sffl-9-*tt«T7;u* • h-> (DMT) v*x 
Atf)ffiffl€:3£*ir«c «B->*xAOTttfflr, ^0 > • ^ h V - AyjjS]U , <& 
aWC 14. «B#ttteJ:oTHr*$nfc) ISB^A 1 6*mfJffi# (Tftfc>*>, ft 

mmm&SL &mm±*mm) v&z>z.ttf*>& asHta^^a t $ ft a * 



T TCffiH^WH*<-P3*U\ attr^x- h->^8@ (DMT) XtiaSfcOx 
-^•vh7H- h->^K (DWMT) W<t ^4^«B^^^tf*^J 

T4<, m&mvamm <qam> , fcffia>£i£4§/*£+§£iiB (cap), 4 a© 

*g^ga (qpsk) X»mBffll^»3E»C0J:9*#«iSi6e5a£^t*to 
fi*StlfcVDS L/F T TCStB^OB4:A,i!ti. TyZf-X h'J-Aff 

^<*ft£VDS L/F T TC&B7*Sfcl*. S^Cfift *J ^t? ftl*JSJffl8)Hffl7» -y 

y . * h'j-AM*^> • ^ hu-AaftfflBtflgfflrSo rftt?*>, iu> 

t>t=teE3ft£i:*, ■tOTrn-xttRWDMT ( S DMT) fcffc<*ft* 0 Z 

emmnms, au/wv^rtoT^r^asaeaiix ^>^h'j-Aji 
ft^T^y * * hy-Aaffi<7><£sta*»^9B*s«tc(iaits * n<ri^?i:, 
raws*&ti*»oB»^«-®<bsn* 0 ztiuztz^ (t%t>*>, rtr>*>j 
) 5Mffl7-'-*f5as^itf*$n«o x , -*^£*&o7^ict»a«*ftft^7*a 

fflBtt, 777- x MJ-AafWHHi:*^ • * HJ-AatfJOilBIt fc^ST 
IJiEO^y^xA^M^IJ, * h • ^TUBISI^ HB© <£t* 

u\ «b#*±> tmmm (tztxu\ ^Rummm *&m+&&&mtoo'jr 
u < 1 1>-«» ti/Tfe«sti«:kT*«, *s«w£a«t#o r ^ r f>s# 
^e»*y-f ^ h * *«Ta£»(t3;r tuBar**,, tztx^tvT^ rttfi&umi? 

f&# * * 6 * 0>*iJJW<Z>«fi3Z. ti *83rf*3^ t> 6 f fc «> Cffiffl * ft * 0 

tt*OW>^rti::a*Bs A-r >^liflaa«x-*c#ur£3ft9u:&#ft#B 
^JSTo Ua'Uft^e. /W>*l*jri*, -y-f ^ h • ^7«B»ttEi^:««f 

iaSSiSB (NEXT) ^SU'iSSSiSB (FAR) ^*#fc 0 (s^Siftft^aS 
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ifina^-uxffitt (i fft) sffifflLTOTa^sittuamsn**:^ 

A If. 1 2 8, 2 5 6. 5 1 2, 1 024 3itt 2048) if + * JUT* 5 0 
ADS LS^ti$/c. 1 6 — 8 0 0 K tf -v h/ s OtBffl^T-'-^ • U- hT'C7> 

s i8PHttffiA i e>«B^'NO> <£S(C«^T*o ADSLti^ffliili, ^-^(k 
xtmm.lfTy-7- X hU-A^tC*ilt5J:M*»^'>> • ^ h 'J — A^jfSjlCfc It 

±$iS(Tr* (r<rt>*. cne»a>ft#^-M^b$n*) cor-, £fte>0Mf*i£ 

* 5 ^ T'S I HZ U 4 It ft tf «r & ft L S ADSL ^ IC^ffl $ ft * - toy 

xmit, Hisa^w-fi^b <fdd) xiii3--+t>t';>m5 a j^>£ 

- Aft#(l»ft *®>^S[^^ aft ISXliSff «T 7 -r J: o T^* $ 

ft^e * 4^ V-bJU * yXfATU, 77^'^h 

. CWilSaVDS L^tSt^^f ft5 0 VDS L«4ftl±, X h'J-A^ 

fS]T">ft < t t>*f) 6 M t£ y V/ s #0|f) 5 2 M t* h/ s * TXttJJii^eSiS 

jsssaer*^t**EiuTL*5o ift&«>ajstajScr*>t«>u:. *v<^h 

UfeS<ftltftti*ft6ftl> 0 IBJB#IZ. x-fVtSf^, r-W *S^tfT f =*'#l« ( 

DAVIC) J» f SH6l<0->^T-AtZOV,^TftiiltfT*U. ;Oy^fi»tt77-f/< 
If • (FT TC) t*fr£ft3 0 rJS^ (*-^) J «»6Bi* 

^voi^mmt, «*n#aR^<^ k -AST (utp) «b»t&* 0 

^<^t(DfK73^ VDSLS^FTTCStS (JS/T. VDSL/F 
TTC) (C43ltSfi|ffl«)fc«!)Cffige$ftTt^5 0 fztXi£. pT(H4VDSL/F 

Btt€^LTafettSft*T f -f fS^tt, /W>^F*3^tbO*y<^ h * ^tBSIS 

tfsisfiirjBB^ic^orasic^bdftwso ^-^eacoajetfi^f 

JSUfTSTl^o @1 At*. ^«a-«ftffl->^^AfflOfie3fc<D5Sft«1 0 0<7)^ 
P-y CElT'&So af8«Bl OOtt, MStiSKgr-^fff §/\' 7 77 1 0 2 
tcSltKSo )^l 4 T\ x-^«^-(i. /^;7?1 0 2^6T»J»»;tTiE (FEC 
) ZL-y hi 0 4CZ#t^?ft^ o F EC^-7 hi 04tt, >HB^#, -f >/^U 
^^SU r ^ + ^^t>-f^ft^CCJ:5K^$fflfl|-r5 0 F EC127 H0 4IC 
<toTtiJtl$ft/cf&#lis 7*-* * v>*VU. X>P-^*1 0 6(cm*&$ ft^o 

s aftfcTy hE£*1 0 SSLKaffx^JU^-E^I 1 0 tcgg«* n/:f-^ 

^fj^rsc attt'-y hEMii o 8(1, Ma»sno«-ttatt (s>^ssh- 
$t' y hoa^s^-r^o a«x*^*-E^*i i ocgB«*n>ttti** ^» 

aiftSER^nsftft h->i:i*^- • u^JU0»**E4>*tf LT»«KWSH 
SOt'7 h*W^lc^ii.*fc«)eflBfflgft* 0 if(7)ii^(ct>. 9-'-$ • *>>^u 

'JlfiS (I FFT) =L-y S 1 1 2 if?-? * v>*'JU- X>Z3-4T1 0 6 IC 

^orttestifcHaaffl^-^sscaauT. afs*ft*^*B»ra«ii«fS#* 

^T5 9 ^^T. B#IHWH*1M-i*T'-f >^ ^/7tPy r SJSS (DAC) 1 1 

4tc^t&5ft. ::t\ Ttnmj^f-f '>**^«#csE»$ftSo 

Eii Bti, fiefto^»a«ffia*>^xAffl<oarasftai s oo^nvW 
arasttai sou, aitae^oTxi**^*^ ureas ft fc^x-n 
^ff^^sff-r*. ®ft?ftfcT^-p^ts#u, 7tQVf< *>^juse»» < 

ADC) 15 2lCfB££ft£o ADC 1 5 2 11, Sfg $ ft fcT^-P -?"tS# « x 
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) H 5 4lC&&$ft$ 0 Ml, x-V y$*MM$8$|HKItt# 

6ffl-aa««(cs»r«i:ra8*(z, v*Mf#£atSTSo asdntrv 

£ e F M 5 6 11, t-V is9frf&mzm<t*mfTl,s *ftlzj:>Ki* 

;u--r'P-SM 5 8 11. (ffljftah-» (^«*rafe« $ ft£x-*X 

• *>>*ju.r f D-^i 5 8 i±s -T- f -^^^ff-r5/c«>(c^$nfct'y hE# 

W«;Stfx*JU*-E#««^W7*?-t2:*t!&ai:T*o (9>xC • ->> 

#ju-yp-$n 5 8 11, gff fcf-y hE#S?1 6 2St>*SffX^JU^-E^1 
6 0Kt£^$ft, Cft6<DSIU, ?-*€&«*S>t»l::{£BSft;tfc'-y hE# 

«*stfx**¥-Ea««*ft*ftEtrr*<, &i»fth->*&»5nfc 

t-*U, #^T\ TURUlTiE (F EC) h 1 6 4^&&£HZ 0 F E 

So rriE^n^^-^ti, /W7?i 6 6ic8e«£ft£o 

$ii, A'777 1 6 6*»&#s&3tw saai 5 otCctoT^f ns; 

fctfifc^o CtfMt+^JC. ©(fl^Mf-E^ai 6 0 £ F E Q-3.--V hi 66 
d£>Ji--y hT'gfix^;u*'-E#g?1 6 0 £fiJ3T* £ fc t>T' * 

0 1 M12 c^<* tut* 9 ^^MSiftffijqtoafsas^ettttcosfisfcotfttt 

tzMT* 1 o<7)HBU. 7*-* * v>^KOeJSStlSftl-**UT*-<Ot'-y h 

E^u^sa^ n&^t^^c t?*5 e &aai o sii. jstit**y he# 

mi 0 8lCl3ttSftfcfc:-y hE#t*$8tf>m-<7>*^£:&L. £flig2 0 0 

(1, entry hE#SI2 1 2 IZlBtt;* ft* t' -y hE$M*$8tf>*§i$-f £ 

£*Tt£o fcf-y fc'-y KE# fcBBiXllOTT 54a 

MB#iBinifcK^#<. AawtciiAsaoMittyn-b^ti&Btr^o ^iRafe* 

>t:M<bt4o £«3Bi6OTI.i--y Ml, 7 u- A wffl&a h ->(::«■»*■ 

# 

<b£ft/cfc'*y h^HLT, &£Hff ^£££T So xV ^/T^UO'WSk 

afefiac^oTswsnfcT-'-^tiiarsftiit it, *«h«o-}i»}bis 

11. 7tPVf-fv^^«ffii: v aWSt. ^-/^ix-A-f-yhE^ 

n^T^p^fi^ti. titer-* zmrmvrim&m^T aasn. 

x -r v * £ S ^ EX *J . ^' -r v * ;uf&# «ani/TfVy* ^BiftStfBttT-' 
-££££T£o ^-/OL/-A • fcf-y KE#^H. U-ACOaa« 7 

U-AlcfcfTS^Ktfcf-y KE#«l«ttCX-/OU-A • tf-y hE#t»$8£SB 

SB«?*lt7U-Ai:MlSU/c^-^37U-A * t*-y hE*M«Biw»^T7 u 

- a wHiea h - > * 6 < > ^ ^sassa*^- * t raa u & e -y h & ? □ - 

KTSl^CftftTS, 

-/^U-ACOv>*'JKCt'*y htE^TS/aat LT. *3W!i7>-attJfS»ll 

, T-'-^tEat^ritf-tf^ • y kss«t $»ftfc, • y ? 

x* h*-**- hr*fc»u:ifr»4:sn*tf'y hoati*jEr«»f^t, 

*>71CS^ * Aft WaaO^V^l^SS ft fcaw fcf-y h 

. (a) T-'-^G3a6u:^r**-t*^ • y^x^ hftsfsrsttttt, (b) * 

-fcT* • 'J^i7 Hc«-3t^T^-/^7U-A*^C*aiRT5»ft4:. (c) a 



&m 2000-514991 
ffiWv^T-ACfiJfflpIfigftm-Ot'-y hE»W**t»oTUTlt. ^aS^i^H 

5/x^i(ii&«xiisft$n**>>*^n^r4-twt;-y hE^-^ffijatc^jis 

ittlT*<rt^ «5 rtltf. 7-'-2<D&&*5Ll3.&m<P. e-y hE^tl@^$ 

n, -tn^ii. j£ffl;su f affis*i*r'<T<7>5/>#^ttraufc"'y ke^^^u 
-«t(c^^u\ *a^(i, 5^ft3Z.iisft*n4r'<To->>**^« f j»«c*hr'y 

hE^tftfflTSC t^T'$*«fc 5(^«&Mlfl*>*xAlZ*slt*£afc'-y h 
E^£ hT5^y*8lT'**e ^at'-y hE»StJJf-ht5CtC 

iot, Msarffinv^xAti, 7-/t7u-wt'7 hE^^-y-^-KT 

^r5f-^y^TAi:ts?n5roi:aLT^5o *switi*fe, ^a 
t--y hE^iaBsww^sttSttw^ft^ii^sea^tiffftsy-^e 

-A - fc'-y hE^H, 7-/i7U-AOffl3S(07l/-Aait5^it*7 KE 
^S£tt^-/Ot/-A • t*-y hE^W^^lBtl-rSo x-i? * v>*';u. 

-^fcMaLfctf-y htWrt3^-^7U-A • fcf-y hE#3S(C!B«£ n/t7 U- 
Atl«jgUfc^-/^7U-A • t'-y hE^t««^^C3t-3t^T7^-A<DS>^a^- 

nfc^-/t7i/-A»s©iaEah->i:t*7htE»t«iiftt, (e) t'y 
h0>E#sit*n*:a$R£ftfc*-/f:7i. — A»iCicoL^ri4ffi»m«*36r« 
ttftt, <f> orofftoaasnfcasucoL^Tftft (c> - (e 

) 

^assftOTfiffiffl-r^^-^ei&v^^Atc^^TT-^oeaofetoic^ 

-/^l/-AWy>^HCt'7 h^E^-TSTJ^t LT 4 **^o>-a«JKafii 
(1, <a) f-faii;^t5t-t'^ • *J h*S«r*ttftt, <b) 

-*-fc** • 'J^x^ hC»r5t*T^-^7U-A»*taiRr4ttf^4:, <c) 
aiR3ft**-/*7U-A»&<D»yU*i*ftT*»f*i:x <d) ^<0Sf5iJ£^T 

*aiR*n>t^-/ou-A»jewffl5fiah->u:fc:-y htE»r«aftt. < 

e) fc'-y M0E^*»**lfcaiR$n>t^-yOU-A»^(wO^Tt4flfi»m« 
(b) - (e) im*m?mf$£* (g) ^^n^^mc^oT^-yf^ 

i^-A»^«aiRr«ttftt 

t n *5 ft 5 jjiToif aa «• urn * e> ^ e> ^ * e 

ti , ^f^sia tHiu/; «r c -t o ts» tcaa $ ft * o 

c ft e> o@a7Ra0>#^«#(iaa<o«^aa * 0 

fZ1 1 AW. ^»a«»fflW«e3R<O5S«««)^P-y^0TA*o 

01 Bti. Maifiaafflw!ae*<oaaea«<o^n-y^0T , ** o 

ei 2 11. *^w$ sis-r 5(Dtca l fc«e«i*afiiaa«w^p *y f^t 5 * * 

si 311. *sw<o-*»iKat-j:*«aw*jffia»^Ei--y h^^p-y^ 

E!4 Att. *^i:ii^-/Oi/-A iC<7)-«fiE^^r»ElT**o 



m4 BU\ ^Si^Kv^7 L Atc t toTtS#t$nfc>S^U^u^-y--t:^<0 

[217 li, *ftRI<0-||ttJg|S(CJ:5 h7>v-A0):7P'y?ElT&3 o 

1218 tt. • fcf-y hE#0O&l21T'& 

So 

f2!9(i, *3Mfl<D— Jlfit?12©CJ:$*-/OU-A • fcf-y hffi^T'n-tz^O^ 
(211 OAtt, *ftWOttOSIJS^ietC ^7-;\7l/-A • fcf-y hEtf^P-fc 
(211 OBti. *^<7)4*i<fe<0||S£?f$fi|CJ;5^-/ 1 f7U-A • t*>y hBE^y 

hT'&So 

in 1 2 1±, »atr -y ^e^hm^^d-**- h?*So 

1211 3A^UTU1 3 Bti^n-^tl. ADS L^tK I S D N^£7)^-/OU-A 
«Jgoa(2]T'&S 0 

H1 1 3 C JSt/ISl 1 3 D ti x ISDN fc&fr 6 <D N E X T ^ £ 5 J: 0 

4 AD S L<£jSfflO^-/<7U-A«3ftffl(0t'-y HE^fiSElT**,, 

*36(HK)ll*Mfgltg*BI2~EI1 3 D*#RgUTJyTl3KWT*o b#b4A f S> 
. ^##A^Ji(w^3ED-r^ct:9C Cft&OEIBlcBBbTiCC^je&ftSt^ffl 

T'ti. ^-^aff v^Ati^x-'AT'&So 5fiBiJ--y K2 1 4, 2 1 8(t /; 

co»* s»!irt(cfi*a t - 1 ^ T- # s 0 m 2 tt**DA#»ice^ ?tit 

J£-oaSg^-y H^UTi^i^ «aoaWi--y h^m-COiJDA#^ 

h2 o 4 ^m^-fb^ar-fe^i: lt^ot^s^ m&ttmwt$v%< 

*PA#^2 1 2 0%S5^K^-7 h 2 0 4 # fcanSC^fiT, ilSU' 
#EzL--y h 2 0 4 tC*oT-y— f^3n«ffllA#»2 1 2 tt % &0/W>#2 

2 2P*3(c^fee>n^ 0 aK/w>^2 2 2 tcj:oT«t* nsiSHu, — jastc. is 

m=F&<»&m <egress) XUltW (ingress) b T&fffciMttti: b T« < 

etas rsis&^j #tet#aft**u mmmm<ommj.--j bizm&Jiw& 

ifiigigB (NEXT) Stf&ttfle ( F EXT) t^triBBTOtt. SDA#S 
2 1 2* r iB$ffi(C£fe&nT^*aK/W >^2 2 2l*3lC±t LTfiC^o rt>*.iC 

, &m u^uco -9- - tf * zeffltt ?nTi^t^;:far'fe5J:? win A#» 
flf^-^tefg br^-5iBjic5 L -^tf'*gA#a2 1 2 0LK*p*»<7>±*a(s$n 
st?, Rs^tifcfflB^^-fwaiEaft^bTssnwftaar^ft^o 

fcACC. ^-£11. aft S ft 0> fcf-y hm$ft5^-^7l/-A 

«is*^fflbTj^m? n*,, qmmmmz o ou\ tt;Ui\ i^su^w-* 

-tf*£J6#tf S S DMTi5J3£>^TAi:1*i:J: <IH^5« SDMTBv 

bXrtfoT, ®2tC^£ftfcSDMTi£3£v*TA*fcHST3fcv ^LSStfy} 
h 2 0 4 tB83fflb/caffit/W>^2 2 2 rtOT^Ttoa 2 1 2 fc^bfc 
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^CT:fJ!li7*Sc **Wtt, ^tB^-^Sn (Atitf, DMT) £te 
fflt 5 V D S L SV'A D S L f -^^Cf^T'ij U , *£Tfi. T^TOgS 

(c^r^isafe^u-AiiHffibrt^^ tejzniifoommmmtmttzx-'* 

7U-A»^tcj:tm»b^* 0 *«^tl. ^tttf-y hE^EB^* (Ttffc 
5* NEXT) *«^dii:*KHtt 4 5 AD S LJ&tm&V-tfX ■ ->'$;u 
(ISDN) ©«fc7£ft£af£a/j^*^fc^-*i5a>*^A(C*fc3c#lz 

02 1±, *5B^4it»-r5«>(-abX:«iS6ti^«aiafs»2 o oco^p -y ^0 

T'ifeSo Hm)iffag2 0 0 til5B®2 0 2 «tCo I5B^ 2 0 2(i. "BB^ 2 0 
fiaz 7 h2 0 4 (-/-K) So d&aXO^E-^.- -y h 2 0 4 7"f 

/m&mt*n%zttf&&nmgrmi\™&m&2 oeic^ortuB^ o 2tz 
e^*tiTv,^ 0 ^seutc(i N eaa»2 o 6 ? ^ 

h 2 0 4 l*. 3te^t-y • i-y K (ONU) tfo$K5 

o 1BB^2 0 2ii*tz, aft. ®i$^fi J fb^Sa«&2 0 8,2 1 0 Sfl*bTffe<D 

iis^E^-7 h (Tfn^) fc&Bb#octie>K«£-r3# f , fias^^ 

E^---y h 2 0 4 0)»ft(7>**JilTTt±KW-r*o -HSfiJf^TU, MM^U 1 *^ 
h 2 0 4 (±^r- ; A <**^'A) *-&t? 0 
5fLaSU r ^EJ---y h 2 0 4 ti, ^StCOS8St*t3 A#a 2 1 2-1 ~2 1 2-n 
*-th-t'^T4o SttlA#a2 1 2(i, jHfiWCtt. m-<D«^flJffl#S:^-t* 
^t5o «*»fllffl#tt. *ttC»t^-^ - U- KT4!La»O f ^EJ.--y h20 
4tatlt$Ot:iL^:5Srai-7 h£=£-T5o SB1<7)»m0ffl#2 1 6 

<Di&m^--J K2 1 4liiOA#a2 12-1 ICJ^TMHSO^E^- y h2 0 

4ics^snr*i*jx m2ommmm&2 2 ooaH^.--y h2 1 suap 

Af«2 1 2-ni:<toT4!iIM'^-7 K 2 0 4 C£-££tiT^5o SSI 
h2 1 4, 2 1 8(ix aoaStffl'EJ.— -y h2 0 4 ^-^-^ ^Sfl b A 1 ^ 
3 tl ^ b 7^ - ^ ^ Sfll" ^» <! t ^'T ^ 5 ^ ififl yXfA^tto -StJtJ^a 

^-^fe^ti, . 7 p 7 ^ tPIR§bTv,^5 0 *OJ::C, MS^Ki 

z 7 h 2 0 4 jflf&ftTST^TOgttafcli, N E X T ft Hg^tC^AI- 5 
J:^(C|^by^(fi) (r<E*3^. 2*0> • ^ KU-AXttT-y ^ • * h'J-A) (CJ^ 
ft ur^53 tt)T*#5 0 b^b4^e>. bli*b(i\ iSK/W>^2 2 2f*J0f 
^TWattttSOMT^ifr-f bt»ftfflbTL^«TL^. fctitS DMTSiffllt 
U^Of - t'X ^ t to t * 5 U^^lt - t" ^ ^sotis 
t^Ei- y r- 2 0 4 (y-K) T'fffl$tl$tt, St4a«&o^<o^<?)±(7) 

<5^MB^<oat4a8s±oeflwaiBita4*^9^4:tc**o *<oe«* s 

•y r- 2 0 4 TffifflSft*£#, N E X T ^^lo 3 t CjgZ 3 0 

121 3 li, *5B^O— »tS?KIIlC J: S&ISU^Eaz y h 3 0 p(07"P7^7S 
T'*5o fctitf, SaSSU'^E^-'y h3 0 Oti. (21 2 $ ftfc«yi;Rtf# 
h 2 0 4 0Bi4*»7*«. 

f-^iaiS^E^-y h 3 0 0 ^-^ • U>7 3 0 4 ^ITf-^ 
t®llb* > o^ffT5*fl ; S^--y h 3 0 2 t#to 7=--^ • ] J 3 0 4 1*. £ 

So h3 0 2titfc, i&m-^y h 3 o 2<D«^ojffi.a*nfceas 

»E^-7 h3 OOti, /<^««3 0 8 tmH<r>T1-n7 • t>- K3 1 0t*$ 

sc-a-to 4aaj.--y h3o 2<Dmtju, /^w^3 o 8i:at*nn^. ^ 

tl$>X, /<^««3 0 8li. *0;3S^--y h 3 0 2 fc— HilJi'y h 3 0 2 
^eOffi^^-^^Sa^^T^-P^ • K3 1 0^ffifiI***tf*»UT , *< , 
T^-P'? - 77 - K3 1 0&*><r>At)*&m3-=. <y h 3 0 2 ^ttfSj^ -ti:5 0 T^-P 
^ • * - K3 1 0tl, HO Otc^oTfiJ^^nST^P^ 

« : ?-iH]l&£21f&-t3 < , T^-P^- 7J-K3 1 Oti. $m.=L-v S3 0 



-5- 



tA3 0 OfflOT'v'TOSBtt, 3)5 O&SS <«»- 1 5 0) 

fte^sftfc 5 owp^" • a- K3 1 qi?&%<> -ussj^ihtu, cne>o 

tt»ll*y-f h • ^TttTASo ^a^.- -y h 3 0 2 U, t-V i/'ZMt^zfa-b 
V*t (DSP) Xtl*ffl4*SSfl«l7-'/<-f ^<D«t ^fctfLfflltWx/W ^7*oTJ: 
i\, 0 8 ll, ^<0«JSft5U r ^€IR-3TJ:t* 0 T^P?" -*-K3 1 

Oil, fflm»ffii:ttWSn«r<T*>J:i^s ^Oftfc'JiC, #fi8»Sf#- 

&s* f ai<Hb$ nti^ i ^n^, 030)41131.3.-7 h 3 0 2 ti, sts&rtic 

IfiiLSo 0 3 t^S ft ?0CHUT, NEX T ^Hi^P ?~ • *- K 
3 10©a^5fi<7*&ff»?*«)!l f , filtts *- K<0ttJ*Oia< T*&8&^ 

0 office.. ^si±iaFS^---y Kzfsjttr^-rso aw, *<Dmme>&tA, 

EXTf;$) WOTltt, B* L<*t*«B*»©K» 

£ ll\ onuww>^ o&s&o r ^ r «f ibi u b#sij icastt ur*^-3 nta 

lCPi;B#£ljK£1tUT^£C7)T\ i&SSiBB (NEXTtlttt«I6ftTl^, 

) i**3tttc«^d^e»n*o co^t^ot^ii, *tt»tc«t(t$n*-9--t* 

-AI?«fiSt/'>4a?57 7y' ^ HJ-A#«ffl*gftT*;:i:lc*$<, $ 
fc, ON UCO/W >^T'^^ ^U^-'O U-A»*tlC#-f L t> T^T^IrI 

muTii^fr^fc g, nextW'uEi:^5o 

tffiti, va-x'M- vt7 7-fi:ioT 1 9 9 6 if 9 E 3 a ffiS $ ft fc* 
S«ftHJSg0 8/7 0 7, 3 2 2#IC|M8S ft Tl** cfc 5 friHB** >-fe 5- 

£ affcr * ^ i: ta »; , z ©rtsutari ctcj:o T*wati:a*Ati e> 

Mftri^s ^-/Ol/-Atitit)?, »5UXltfc*7 hE^KlijBUT^fciS, 
»B*+>-b5-HSfc, #*»J<7>iI«0>«»14$WL, *>>o, '>&W«#igB 
35 L frU i $ c ft h M V T -5 « [S] *f A S o 

N E X T^SfflftTSttOTttaill. *«WCJ:7Taet$n*o *%^ICJ: 
ftll", >&£L^'JK0-*-tf*li, Rfra$ft*U^K7)-9--t'^SimftTt^^ 

ht-tft&ro*>>*JKCE»-r*t *, (attSftiiB^U^KO-y— f^tcj: 

5) n e x T^*wni;/<-f >^rt<oetfSA.o>»»« f «tcXft&ft*<, «>ai: 

, *5gEJ§lc<fcftli', NEXT^CT«fflfi:«'>*tt5. 
04 AC^£ft£«j£4 0 OT'U, 5$#, ^ <T**J 
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*«*?£im*o ttftfc&Oil'S, DMT-»«, »Ut^fltB*H|T75iaift 
£££ ttTi£ff <* ft5ffliaj^*5o ttittitf, DMT-»**W')> • * h 
U-AtC^afed ft*j#«B#BIti, DMTv>W7 7 7'' * hg-AlCj^ff $ 

ft*i#«B#(B)trai;T**o ^^awa^tt. dmt->>**jh±, 777"- 

^ hy-AJ:*JftL^I«B#iai+^^> • ^ K'J-AtZ^f £ ft ^fUlS]^ £ 

VDSLTli, 7U-A • *-/OU-A«i£#g;£3& (fct 2 0) 

:7U-AtWf ^CfcjtfaSESftTt^o tfc'Us §7U-AliOMTv» 

- Aesstcteffl ^ ft 5 7 u - a was lkt 7 y • ^ h - Aeanc^ s ft * 7 

U-A(D££M*i;?ii SCOT'S So eStlT, fiC »J < 

5^-^71 A»5fcflr*££-r*o <£JI£C073ffil£^t$'&*m(C^^*^*«a: 

-r^fctolC. 77 7"' ^ h'J-A * 7U-At^7> '^h'J-A-^U-At 

WRKC2tRS7U-AS«IAT*o 

04 AW, *ftffl(CJ:*^-/OU-A»^(0«ia6 4 0 0 t ^r^lHT'* So 
«fiSc4 0 01* 9-3<7m&£*-/f7U-A#jt£7FU Cft6(D&^?^*2 0f@<0 
7U-A»5t£teffl-t£o &^-/OU-A»5tt*. 1 ^JSi±W^'>> • ^ h>; 
-A • 7U-A < TDJ 5L& ) 1 ^107 7 7*' ^ hU-A • 

7u-a < ruj xii \t -j yj ) eawT^rfiioa^iHioaBS^ u-a ( r 

QJ ) tBtio 04 AT, t^-/OU-At^tt, ##(D851ZEfi1]*^i3J: 
oTKffl^ntl^, fcfcAtf, W^Sc4 0 0f*3W^1 0^-^C7U-A»^(l. 
r 1 7 — 1 — 1 — 1 J T'^$ftT, 1 yjgW^OV • 7s h'J-A • 7U-At 1 
O0)-it|K7U-At 1 -D(DTy-f * ^ MJ-A * 7l/-i»t 1 OWStSS^ U- A 
J^to ffeWlHt LTti, «^4 0 OF*3(7)m*;*-/OU-A*^(i. T9- 
1 — 9 — 1 J T«£ftT, 9-0<D#0> • ^ h U-At 1 OOi!Ci!S7 U- A t 9 
7 ^ h'J-A • 7l/-At 1 oroiStlSS^U-AtAff&Si t £^U, 
A^O. [i)i;*<7)7U-A^'7 7 yy • ^ h 'J - Afc&Stf^O > * * h 'J-AfiJS 
tCE^SftTt^^roT. A*f*»iCi:f** ft5o 
^DMT (SDMT) T. -y h7-7 * 3---y b (ONU) 

5t^CSt5«* it6ftS 0 »tc, «fi!c4 0 Oil, Z ft e> W^-yc y is- A 6 

X-/f7U-A»^* f APA#tc^^.e,ft5^^U\ Xtl, ct*;'>4-^»5fc*^^ 
* ft S * 5 U\ ftfeOS^iJ i:^tfer>t*<0*7 , ->a>« f NEXT *-&<T)*Zm 
*«'>»tC-r*Cti;HUTHttrof«SSt>/t:&r±TRrflBlC<r*o -fisic -f 
(OlflUW, ^'7>*^h'J-A- h7t -;/?ffl<7)!*l897U-A£iS*<7)*-/0 
U-A*^F*3T5^MCS^^^t>^ ttv >^l^T, fftOX-/OU-A»5*0 4fft 

l/-AtS07-;7*- ^ KU-A • h ^ t v 7fflW7 Ix- A0$St^ nJfci&JK*; '> 

04 Btl, ^ffi^i^S8v^-7 L A(C«fcoTa#t$fttiE^U^rJU£D^-t'^4 
5 0Oeit'*5 o ONU (fctiltf, j&SSU : ^Ei-7 h204) T*-*-fc* 

U-A»5£4 5 2 SffiS+TA'K ^- t"^«fO» 2 ©ttg&^IB 2 W^- 

/\"7U-Afit:4 5 4 tt£ffl*TA*t*feffi3Er«o «1 C0^-/ 1 f7U--A 
5t452 «0 4AW n 6 — 1 — 2 — 1 J ^-/OU-AfMI^U 
M2C0X-/^7U-A»it4 5 4 U04 A<0 T9 — 1-9-1J ^-A7U-A 

04 BT\ fill 50 r g2CO^-/ 1 t7U-A#5t4 5 2, 4 5 4 U, 

;K0*-e^ta«r* 2r?ro»M<0N e x T^ic»^Hitcrs«t ^i;***: 

073aETfi5lJS*6ftTt^ t L/T^$ftTv,^o ^ ft €» 2 U7? 

rsncj»sr*<£a£(^uT, asaaB (fextt>$) ^Mft^o ^ft6 2o<7) 
^s&iBjTjs^ffijiciSfT-r^G^tc^uT, NEXT^ans, aw. ne 

COF E X T+7$1fMt UT^i;T*>NEX T^#*«/MEtcrSO^**ljTA 
fct *(1\ 0 4 BTS1 5lM2WX-/Ol/-^4 5 2, 4 5 4 <7)»$IJ 



B, C, H, J(l, O N U IC J: 3f£ 1 CO* U- A*jS; 4 
5 2tr^9^^>-* HJ-AfS&^b N E X T^#COS£ttf&S£gtt£<> ^ 
illC, E14 BlC^£ti£g1 SU^CO^'OU-A*^ 5 2, 4 5 4 COS 
?!JT't>oT, T<yZf' X My-AT^IC&^TS ^CO^it^U-ACO-? £<0 5 
-QC0 7U-A UA>N E X T^?£* gl*£l*„ to??, % 1 SlMS 2ro^-/OU- 
A 5S4 5 2, 4 5 4C0ft@C0iS'£<DB£7"IJ(l, £ 2 C0*-/O U- A*5£ 4 5 4 
<T>Tv~f - * h 'J-A • 7l/-Atf)9-3T^T3/!g 1 CO* -/< 7 U - A#j£ 4 5 
2CO^O> • * h'J-AfSS^&N E X T^^Slt^CttC^c^o tfc, * * 
#JUf5Sfl r '&JIttKC}Sv,*;& b(l\ Tv -f • * h 'J-A * 7U-AD, GU, NE 
X TT^feF E X T^F»t»Slf<rt^*^Oe «20*-'t7U-A»5C4 5 4 
COT-y^* * HJ-A • 7U-AE, Ftf, |1 CO* -n 7 U- A»3£ 4 5 11? 
e> F E X Tf)$^glti;tC4'5o 

nft^-^7L — A^rtCOm^^^U-AAff. ON UtKICO/W >#f*3t0{teC0& 

T, SS&rtli, *<0*-/*:7U-A€:*BrT*^*l*s 7 U-AT'llSS 

«tfjlc#|#oTu£C£#*&$o * n bCO? u-AOJIfcSHiSfflt K-> 

(1, ^^woiz-At^^itS^Su^WilSgl^it^^ 

u>*E}i Btc^^ n^^coryp-^ti. ^m&&£g@v*xAcot£f&;&t>-*- 

BlC35*£ilfc»2 0>*->t7U-A#j£4 5 4 fcfijfflf 3»tt±CDT -y r • * h 
U-Atei£lcfflUT. (^-/oi/-Ai:jk^t«) ^<o#CD»Sr$fcf-y hE# 
^777" * * h'J-Af5S14te««3a^tr*0)C*jaT*«o fcfc;Lli\ 
*CON E X T^tSlt4T-yy • * hM-A{S&£ffi&-f £9007U-A ( 
f&fc^, B, C, H, J) lC«-&T«fc>;'>4utiM8 <££*(!", 

f-^Of-y h) fcfifi&U NEXT^>$£<I*>>l,#g(t&v,\£ti±<g 

tc^f-r5 7U-ArtciiStjcox^ju+--E^$^t^t^**K El 5 i:f 

R-1, FR-2, FR-3, ••, F R - n £ UTBfc5?iJ£ ntl^ 0 MS t 

, *-/OU-AF*J0>$f7> • * h'J-Afi»S7l/-Mi, *C0*-/O 

f f Ti-7 m 1 2M?ti5 0 E^£nT^£^#\ nffltttcu:, m.m\% 
mm (cyclic prefix) tmEim&mmzmu <* n*. emcoB#[Bj^i§Eft#^D 

ACII7 h 1 1 4CJ:oT7'^P'yfS^S6ftSn*o &1Itt 5 0 0(1££3 
✓ hD-75 0 8 CCOn> hd-^tt. *T*t>, *-/*7U-A • fc'y 

hEfl*5 0 4 ^e>COW^Cl@S"Hb^ n/cE#0CO)aiE£S$R;5U r *-/<?:7U- 

a • x*ju*-e^*5 o 6^e>cow^t-^"J<b?n/cx^ju^-E^cojaiE 

-2" 5 0 2(1, ^-/OU-A»^0)»3E7U-A(C**ur <fc»J it^t'-y hE# 
zmmT&o =>> r-P-^5 0 8 (1, X-/OI/-Aiii:i;toTf-^ £3&fl 

• t* y hE^S5 0 4 ll*-/OU-AC0 7 U-A^t (USSQ 

t'y hE#3*£^*£ e fc9C«j£$nT < fc^#, *-/<?:? u-a . tfy ke#5 

0 4 (1, 7-/OI/-AOR4«7U-Ai:»T5t'7 hE#tiH8t'&fc»«r * 
S#€ft5 1 -D<b*%%&T'&ZZ£ 1fT$Zo *-/OU-A-bf 
v hE#S5 0 4 tt^-/oi/-i*fl)7U-Arti:#«k'7 hE#tf«8 (o* 
^ttt'y hE^S) £W<*&<Tfc«fc<, 7-;Ol/-A - t" >y 

KE#S5 5 0 4(i7U-AC0^z:i:tct'-y hE4Hff«8 (oiU, f-y hE^fB) 
mctt»T**o ^-/OU-A • x*;u^-E#SI5 0 6U, • v 

>tf;u • x>=}-^5 0 2 (CJ:-3T->>#^i:U:^^t*n*jaatf-y 
T 5 0 OCtri'atiUCiiSns^ «ilbn££btf, & 

MtfJdd, • t**y KE^SJS o 4<o*fticmtU£«&£*rTS 

El 6 11* *«^C0-i¥ifS^S^«t*^tB^SEav*7 i A^(OaPSSfS«6 0 
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lt4-t^U-A(rtti+T«fc »^<Otf«l€fRar*C t^TSSW^Wf^T'** 
o £6 II, N E X Tf-MliF E X T^8^ffi*»L#aitfr^Jlli±<Stt*u 
7U-AtC|K-ti:TJ:(J^<C05 L, -^£fiBJSL, ^"P. F E X T ^ fcgl* ^ 3^ N 
E X T^^^J^U^§lt*v,^5lti^<Slt^^7^-A(C^e^T^^;'>*t^■r , 

El 5 11, *«^<0— St*aJKIB(-J:4^»S*SCIB*>^T-AfflOiSft«5 0 0 CO 
7*D7^07A«. iJiff^SOOtl, #^5^-^7U-A ^fc'ltT«c<— 3 

S£fM5 0 0(1, 5Sff n*^*-7 Lt -^lf#^/<-y^7' 1 0 2CSl+ISSo >X 
L*T, x-^il#H. F E C ^---y h 1 0 4 tC^<¥ti5 0 F E Ca-7 h 1 0 
4(1, x-^ff^(C^^8TiE^^7b^C0^, 9-^\t^^y J ~^ - v>^*JU- 
X>^-^5 0 2 (C#tl&-r5<» • *>>**;u • x>n-^5 0 2 11, 

• X>3-^5 0 2(1, *-/\*7U-A • t' y hE-9-^5 0 4 5^-^71/- 
A • i*;^-E»S5 0 6*^-; hE^lf«SU'i^^^-E^Sfti 

-f-'-l? • >>**;u • X >□ 5 0 2 (l*-/f^U-AC0®^C07U-A 
rntfv ^-^7U-A • t* -y hE#^5 0 4 (1, ST^IC. ^-K7U-A 

in 4 Aiz^^nfcffytcsgur, • * hu-A^co^u-Acoji^ati i 

7 T&£o lO»itlw N • t'7 l-E^5 0 4 (1, 1 7^C01@^CObf 

*y hE^Sitt'TA^^ E15 (c^-r«t 9 tc. > * * h U - A^frC^f 

r$7 u-Ac:tcoc:nea>t*y hE^n, *-/^^u-a • t*-y hE^s 

04P*3TFR-1, FR — 2, FR-3,-, F R - n t U TBSSlJ ntl^o 
[^*$tZ, *-/f7U-A * I*;u^-E^«5 0 6(1, • * h'J-ATjfS] 

ocD^p-y^ia-e&So ^ft«S5 0 ococt^tc arasff«i6 o on, (i ) * 

-/f^U-ArtCO^acD^^r^t'-y KE#fc, (ii> i45^-/OU-Ai^ 

i&mmtms 0 oti, ^+*Ju*»5T^-p^fs#€SftL, ^n^ADc^ 
ajrtWbs^afcfT* n*o emcor-f v^^tt^u, ^l^t, f f T2-7 k 1 5 

4 lCf&tg<*ft£o F E TO.~y M 5 4 tl, »ff7-- ^ft# trffiBt U , ^ne>C0 
* B*H««* b Si^a^isElc^mr * Itcio TSi^lsEf- ^ * ft^ 
t5 0 ^C^T, Hifta«*T f -4rll. F EQ1Z7 h 1 5 6 (CJ: ^T.mtZ 
o ^fe^T, WbSnAHiftSrtaiftT-'-^tt. ^-^ • >><j?;u- ?p-^6 0 2 
tcittt&$n*c T-'-t? * v>*';u • x=i-^6 0 2 (1, «Mb$ftfcHsfiSrHi*T-' 
-5f tai*Bl*K ®ttU,ot^U-A(CBailU/c^©iSah->^bC7)7 ii -^* 

>*'JU • -r3-^6 0 2 (1, 7x-/OU-A • X*;U^-E#06 0 4 ^bCOX 
^^^-E^WStt^-^^U-A • bf-y hE^06 0 6frbCOt* y hE^««l 

tztmrzo x-jv? u-a^6 o 4, 6 o 6 icie«$ntx^ju^-si>*t: 

•y hE#tf«Kl, «^OWSft(C»*5kT-y KSlfx^JU^-E^R^ 1 otO*- 
U 

^U^5^b, x-'a— r-f >^(1, ^§IS(Cfelt5*-/t7U-AF*9(7)&7U-A 

«^%<br*fc«xc«fflsnfc*>jEEft(=tt*r*o cwfttjuc *-/^^u 

-A • X*;mf-E^S5 6 0 4 * F EQ^L-y h 1 5 6C^L, FEQ1 5 6 
. F E C^- y h 1 6 4(C#«Sc*n, CCO^" y hs^T^lfttmiESSSr,, ^=> 

- KsnfeT'-^u. ^^t, A'7771 6 6cis«$ nr, Sfl«i6 0 0(C<t 
8io»roftii:^T6n* 8 ©ft«6 0 om>hn-76 0 8 ^> 
hD-76 0 8 (1, ^-yc7U-A»^Crt0)^JE7U-ACB8UTffifflSn*a 



m «r t- v v&%>m®jk xmm * x * ^-E^ttaoaiR s^tsj:? ctMt 
h7>v-/wooii, JxnwfliaufSftawoiaeTjft**, ^rai^-^eafe 

Kj&UTi^So j&mffiWliT-'-* :7t> i o 2 ci^T^^ti^oTf- 
2£i£ffTSo t-'-^U, /S-jZP-r 1 0 2 #5W&tw FECJ.-7 h 

1 0 4 (C<f&fg£n£o &^T*, * v>*'JU • X>3-^7 0 2 li, 
7U-AJ£ftt'y KE#»7 0 4 # & ftfc fcf -y hE^lta^-S^TT*- * 

* v >*;Koffli(sa» h - >±^&mt? s«t?i:»ftr5, j?*fb * ft /c^- ^ 

ti, &^T', I F F T2-7 h 1 1 2IC8ttS*n*o I FFT2Z 7 H 1 

DAC1 1 4t:j:oT7tD^ftti:*»*tl$(, #1*7 . T^P^'ff-t 
11. /W K®»7 0 6(C#fe<&$nr, ^-^JUfc^LT&lf SftSo 

h^>v-A7 0 O0)3{gtiHM(i. /W -y K®»7 0 6 SfifiOTft* 

ju*^0T^«$nA:7'^-n'7ft#*eftr* o sit $nt7tn^ttii, # 

ADC 2 0 2Ci^$ti, ilftligff £ftfcfl#£^f y^^ffi:^ 
t5„ >y^T\ T-f v?JUft#l* FETi-7 h2 0 4 lZ#fc*££n£ 0 FET2 
^7h2 0 4 ltHi!m«*fI#£ie£T*o &v,*7\ H-&£tfIiftfre(±. F E Q 

h 2 0 6CJ:oTWtSn*o >y^T', ^fbfMttT--* • ->>**^« 

3-^7 0 8M^5 0 • >>*";u • 5*3-^7 0 8tt, 3$*bft#£ 

r-'a - KLT, gfid nti^ v>**JKD&H»a K-XCttttTJSft £ft£^ ! 

J: ?lCtM^TSo • v>*'^ * 5^=1-^7 0 SUUtSt-'^ 

-f -f >^'tf , J*-/*7U-Agff fc*-y hE$>*7 1 OlctB«<* ftfcfcf-y SE# 

2 1 4 lCfltf&Sft£<D^ A-;7t21 6 tc 1(3(8 $ ft 5 0 

-ftttlCV,*? J*-/*7U-Ai£ff t'y hE#»7 0 4 IC|B«S ftfcfc'-y h 

iz, 'J^i7 h 3 ftfcU^utDtf-fcf h"f S££>lC'j£S££nst*-y 

HOLIES tlfctt^. 14«6««lC»*3t^T^-/^7U'-Art<0v>#;uCE^$ 
ftS (^P7v 9 0 6) o t£m<OE£fl>\ 83«£ftS (?P-y^9 0 8 

) o 7"P7v 9 0 8tzfi|^T, ^-/OU-A • t'-y hEM19 0 0 ttSSdc L 

-flstc. • t**y hE*w&yi9 0 ot*, &{f ^fts^s^-^o 

t'y h*^-/ou-AC*)fcoTK»T4. 7->ou-Ai:t)toTE^t 
S £ £ (C «fc o T\ ^-/OU-A • t'y hE5>^"P-b^9 0 0 (i, ^-/^7U- 
Af*)<7)S!K±t:ltlT^$f^ (tUtf, NEXT^)$) 
AftS3fc^T'SS 0 JftSTfttf. S»±05fi$l^-/OU-ArtT7L'-A 
A^7U-A^tS«lU, E^7'Pt^9 0 0 9 «r£tt*t"-y S£E# 

TSlZ^£oTff+*llAftS 0 eStLT, ±#£*<7>N E X T-^ftgltSffi 

t'-y hfcgttlXSo 1//:^T, ^OiSftatfSff a**^ IZ «fc o T <fc ^ <fc 
<*a j fb$ns 0 SI OAti. *«fiH<7>ttOII«?KI8u:j:*^-yOU-A • t' 
•y hE^T'Ot^ 1 0 0 0(D7P-ft- hfc^To ZWRttflSIBTli, tr-fcf 

*-/OU-A • t'-y hEfl«l1 0 0 Ott, £f\ U?X* h£ft£+f— t* 

*iz#Tsfr^&gt*6E(E#£msu-rs (7P7vi 002)0 r'-^eacj* 

TS1£6i(K^(i, AfiWCtt, 'J^l^^CJr-pT'J^l^ b £ ft S 0 WSrIBB 

nt^-t^HTK- ht6fc»t:!ifrRt«nftt*7 KO'y?x* hSfttatf" 
m#J<*ftS <^D yr7 1 0 0 4) o msetJ(^U, 2-D\U±<0^^m^ , ) J 7X^ 

tf^tsitsn*^tuft5 0 (snr) t»a*f. *-/<?u-A 
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E^ttat^-^^^-ASttf-y HEfl*7 1 0tct3«*tlfct"-y KE^tita 

7 0 4 (±. /;tjll±\ ^-/f^U-A*5tro®*£0^0> • X h 'y-A • 71,- 

■y hE#fl«StC. fte^. ^-yOU-Agff t'y hE^S7 1 Oicgatg^n 
fcgftt'-y hE^ffiatJ, taif, 777* • ^ h'y-A75iaHZ^(tr*jaPBS 
ft** 1 6 eft S ft A ^(7)7U-A^x3- KTSir^toTfiJ 

ffl?ti5t'7 hE^«a*#d<, 

SI 8 It, ^^W-HiS^fl§(CJ:5^-/^37U-Ab'*y KE^»8 0 0 0)1*131 
T'&So ^OR»Jf$©U*W*^-^7U-Ae'-y hE^8 0 Oli. pfi^OTj 

isiffi cos 7 u - a ossisst h - > K # r 5 e y h E^t»a t ^ vm-<nm ? & 

7-/T7l/-Ab*7 hE»»8 0 0^fl«ffl7*54&(i\ ^ 
(7)t'y KE^tt, • ^ h'y-A77(S]C*j^ & < SftTS ^ t #T * * 7 U 

-A<7)t* y hE^OfctolIfflSt$ft5o 04 AlC^£ftfc*-/f7U-A»3fe£ 
^■jl^T-'-^^iSv^xA^li^, 7-/^7L/-At'7hE^S8 0 0li, 1 7 
fJTC07U-Ai;J-iT5t'7 hE^ttat^tittffc**,, bJtPU^^e. 
*IJ*<i:9(Z. X-/t7l/-At*7 hE#SW>Tt£li, BlUt'-y hE^«a^^ffi 

*»ww±(ctftw* ft^«eeu<cttati, m^iiiy^fA0«t o^t-- 
5 0 ift&o«i*!yittftu. *«qsoffecoiB«*mu, ]yTc»ac«iW$ft 

So 

09tt, *!6WO-SSS^(Btc«t4^-^7U-A • t*-y hE^7*ntX9 0 
O07P-ft-hT^*o lf 4 Br^C073(fijW;^x^ h<* ti/cU^KDt- 
tf^*if<K— hr«^»tCdWt$ft«tf'y htDK^ttSftS (7'P 7 79 0 
2) 0 X-/^7lx-Art(0->>*JKZOV,*Tl4fiBtiia^6ftS (^"P 

7^9 0 4) o IT, liflEitau^ ft#**»*J± (SNR) ffiaT'feS. & 

rt<Dv>^'JKC^^T^^^6ftS (7"P771 0 0 6) o S N RAKSt*, ^ + 

^ 1 0 0 8) o fiv>*'JK|fif*- ht5^tn^5t*7 hO^rltS 

^S$ftS (7"D-;7 10 10)o *y>#y^if#- K f S Z t ffV * S t' 
•y KO^tfKt*. ->>**JUrt0>ft h->3S f 1#-*- h-TSCt^TSSt'-y hOS 

*^T% t'-y K0»>i)^tta<c»S^»(3. 7"P771 00 8r#6ti^in 
6(0v>*VKCO^TO^B+a^AD*$ ftS (^P-y^1 0 1 0) „ ^S^SS 

>;7i^ h$ftfeif-b'^co 1 oof-y • u- h^-woTtf e>ft$ (zfa 

7^10 14), fctitf, t'*y hCDSHft^Bta* 2 OMt'7 h/ s <0«iSx r - 
^ • U- h*3^r<r&UT % E^$ftSt'-y h<7)a(i 1 3Mtf-y h/s^-W^Tlf 
6ft, :;t'li, U7I^ h$ntt-t'^U2 6Mt* y h/sMl 3Mt*-y 

ft/ta <r*fc*, tawTif&ftfca) oe-y *^t, ^-/^^ 

U-Art<0>><K>KCE^* ft* (7P7^1 0 1 4) o ^-/^7U-Ap^(Oa 
i(D7l/-AMh->^b"7 hOE^li. m-O^L'-AlZt'y h^E^T 

afci&cffifflSftsiafliottffit^ttt^oa^tOTT^itjyTeSa »t» 

ttHC tf-y Hi'>>*;uOfi»!IBaah->t=E^Sft*o &*>>#^U 
CttTSEft/^KttSft* (7"P77 1 0 1 8) , mt LT, ^-/OU-At: 
^TSt'y hE5)S^-/OU-A - t'y hE^S(CgB«T S Z 1 1?T' * S„ 7 
P7 7l 0 1 6(Cttl^T, • t' y hE^MS 1 0 0 OttSSJStUI* 

Ell OBli, *^<7)^43lfe<OS?fiSJf$S(C e tS^-/f7U-A * tf -y hE5>^ 
P-b^l 0 5 0CO7P-ft-hT'&5o COilttJKBTtt, ^-t'^tw^TS 



Z-j*7l,~U • ify h£#&3l 0 5 0U, t? , m 1 0 ACOfc'-y hE#& 
mi OOOO^a-^l 002-1 01 2 tRUtMtft&fr-TSo ^a-yi7 1 0 
1 2IC«v,*T, ;*£:7P-y7 1 0 5 2 11, fc* -y h^mft^Bta^t* -y h<0 v 1 7X 
* h£ft£at-8rf £*t?*>£;*£-t5o 

t"*y hcon^imtf't'-y h0M?i* h <* n at -a t * t e , isggis 

J^BMSSft* (7P*y7 1 0 5 4 ) 0 1815*11. f -y K0*tt^Etat fc" -y h 
O'Jyi^ h Sft/cattO^lCfl^LTftS^ttf'T** 5 e >Xi^T', i*3E7"n 
•y-7 1 0 5 611, ttSEKRff^^KSBrfiETft^/Pif CCT. 
H»7n-ySM 0 5 4<7>fctrflR£T$14flEffi*fl f , fciciftgys ft£S*§*Jfi&l4fiE 
BRflitited +15 (?P-y7 1 0 0 2) o n»^P-y ^ 1 0 5 4 0t|i:lt» 
#ft="3^ggT'&^t;*£<*ft£t. '^i^ h S ftfe^-t'^llfctOttSnTfiH* 
• U- h^T'^iS-tS (7"P-^ 1 0 5 8) o ^P-y^ 1 0 5 81Z&<(1> 
<i*3E^ny ^ 1 0 5 6 ic«^T, gBSB^'Py 7 10 5 4 ©fclcttflBM 
if&n'5I&T&*£i*lEZ*l&£. t'*y hE^Sl 0 5 0 It, 7~ P y 7 1 0 0 

8 x.m&mz?a -y 7 fts«5£ic» ^r^t^ i=«»r *• 

fc'-y K7)*^ita^t'*y hO'J^l^ ft>tat (»»WtC) -SfcT*t 
£, 'J7X^ h£ ft £a£> fc'-y hs!» f v>^HCE»5 ft* (^P7^ 1 0 6 0) 

-W7U-Ai:t'7 h$ E#T 5 ft icteffl $ n *K»Oft*B ft cottffi 

z&mrzzttfT'ZZo torn, &v><jonc#T5t*-y hE^tMSft* 

(?D-y7 1 0 6 2) o fflt LT. 7-A7U-Ai:3t*r*t''v hE^^X-z'C 
7L/-A * fc'-y hE^ClBti-rSCt^T't^o 7~ P -y 7 1 0 6 2lC&fci*T. 

tC;*3^7fP-y 7 1 0 5 2 Btft Z t 6 11", 7,-^71/- 

A • fcf *y hSftfflll 0 5 0liS^Tt5It^T?5o 

iiSTa^tCtH. 7"P7 7 1 0 6 2lC£oT&^£ft5:>>*'JU'v0t'-y 
Kff)S^l±, #<£073^T'^-/OU-A • fc'-y hE#«KtE«T £C t tfT* 

-ofr<Dm&±T'm&u, *fc, &&T*v-\zxif{b0\.*<r>fiH7>m3&±vn± 

teltl/T, IBB»icattT , **«ft^-/*7L — Alt, -£T'll£t\> *fc, S 

4' a * - / * 7 u - ct o r am $ ft 5 z ft e> >i<£ u *ov<n y - tr 7 ibi 
roa^4^-/^7u-A»iCftaiRLfcco^caiR$nt^-/ , f7u-A»itft 

Itt(C^-fc"^4'(0«r*^-/^U-A»^ttt5lJ$-&*ttieftffl#tT5C t 
tfWfiJT'&So 1f-fc'*4>COiffl*CD&g&IBl<7) ; F>£ 

ft a/MRi; tzztiz*^ T-T-2mj£<n$hmz&.m?z * 5 tcis^-r $ 

o 

E11 1 It, *ttJK«lCJ:*^-/OU-A»(l40 ! ai 1 0 0O7P 

hT'&£ 0 7,-/OU-AS»i1 1 OOtt, £T\ -*-fc"7 * U7 
X7 h ft ©fit* (7"P7-71 1 0 2) 0 &l*T'. S N Rt»«^^-^7U-A 
rtCOt^TO^P-y hlC-p^T*#S>ft-5 <7~P-y7 1 1 0 4) 0 $?aictt, 7P 
•y Ml. *-/*7U-Al*3<DJli£& h->ft*ITo &l*T, ^-/OU-AiS 
* 'J 717, McftLTaiRS (7"P7 7 1 106) . ^MfitJlCti 
, -It-t'^ • 'J-7X^ h« x •9'-fc'^(^^'7> • * h'J-A • 1/^^7 7 7* 

fei^iSSft^-r* ffili: l/Ts ^3£73iait-A*-r*l#— fc'^ • 'J7i^ hti, 6 d B 
^&^?§T*1 O'^iSOfc'-y hUWm-CibZo -9--t'^ • 'J^X^ hA*60)t*S8 

ft^fflur, a^^r^-zx^u—A^ftaiRr^it^Ttf^o y 

717, K<* titc^^> • ^ My -A • t-'-^ • hA f 'j7l7,h$nt777* 
•7hiJ-A-f-^ • U- h£0 2^T*5^ e>tt\ 7-/f7U-A T 7 
7 7'-7h l J-A- 7U-A(^2f&WaC7)^'7> ■ 7 h 'J - A • 7 U- A ft 

5^ Tl 2-1 - 6-1 J ^T^StL^Ti^o 

stR$n/c7-/'C7u-A(7)S5ij*faiR$+i5 (t^p^i 1 0 8) 0 
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5Ci:T'*5o ±Tt7-/f7U-A - t'-y hE^Oi§^. &v>^JUti:, §J1 
SMS h ft 5 fc'v K7)aft»ftr*&->>#^ef*:Wb: -/ hE^ft 
W^tCOiiecttf'T'SSo U^L^^t). ^Tt7-/f3?U-A • tf-y HEMS 

v-^< ot><7>73iaT'^(C* t^S^t^T'^So ->>#;UftW(C*t»* 1 0(7)77 

*t«)*fft0^acll, B(f«PL^a<0 fc'-y hft*#- htiCt^SStStJt 

* ft 5 v > ft #X 5 Z t ?$> 5o 

E3 4 BIC^3ftfcflWc4 5 0^g2W7-7Ol/-Afii:4 5 4 C^-/^7 
U-A * fc'-y KE^^P-bT. 1 0 0 037J17-/OU-A • fc'-y hE^^*P^7 

1 0 5 0 ZmmtZZ til, v>*JUXU7U-A36ffWlZ*t«>e)ftTt^t* 

B, C, H, J ft— »tcW(C*t»T»X v^^Ut^Ar^ftltriCts^T* 
, v>**JUD, GftWC* ttf>T8¥Y v>^*^t7^M^lt-r5Ct^T#. v 
>#JUE, F ft3¥lC£t»TS¥Z '>>*'JUt5^H^lt-T5Ct^T ! $5 0 

^9«:fttl\ 6 d BOtefiEKflTBMfrUT, fc'-y KE^ ft ffl!MlcXH-fi U 
T->>^'JL'^X, Y, Zi:^l/T;^l, v>*>X, Y, Z lC«t o T*<P- h 
^ ft feteft«)-&tt fc'-y hll-t ft-tft, Bx, By^U'BzT'&So LfcA f oT, ^ 
(Dy^fAS^OttOTT't.oTf^-ht5t'7 KD^Itatt* 5 Bx + 

2 By + 2 Bz = Bi T*5 0 ^tz, Bllp/f^^-f □- KXU'y ?X* h$ftfc 

if-tr^ft*^- ht5^:«>t:^i:$n3t*7 ha)^ttaT-*sts^-r5o 

Bi/'B&3J±;5U r 5 Bx^2 BvW2 BzOtttlv fc'-y h ft i^KE^T 

&s^ftj*sr*>t»icffiffl$ft*o ^v,^t, zotttts ttteffi^ftwarsfc 

AlC (^P77 1 0 5 4 (01OA)), 5111. fc'-y hft«*;Tlf* (^Py7 
10 14) ^^/XttE^tS (^77 1016 (Ell 0 B) ) fcAlC, figffl 

ts^t^T'^o jEst^oftjfitcia^emfta^T^^^iz. ^<o*»ojsa 

fi^U^KO-V-fc*^3!(fONUfflllCJ:oT»fttdft*t ffil*— t'^^tK 

>-7h U-A'fKj&lC^TSaiR^ n/;^-^7l/-A(D7P7 hC. fc'-y h/?' 
E^^ft^ (7*P771 110). -fticil, fc'-y hE^titt^iiXlif-^ 

• u— ^coi^^e>^lc^^,^Tis^T-r^^tA f T i t5o +iggs>$7'yp-5 i <7)js 

#*£ft-r-*^ KaPtttfSftfctBSx U h $ ftfc-fr- fc'^ic-? 

^Toaa^^-r'-^ • u- K^i*^^ ft^o t-'-^ • u- h • ^yp-^ois-g- 

X<7)14g&KS-^tit*6c$ft5o 
>^^T'. Hr^OE»ftA*ftfcaiRSftfc^-/OU-AlC-Pt^T<014fi6 >S 

j^yfcjEdft* (7"P77i 112), ^ic i*t7"P77i 1 1 4ii, mmm 

^OLSi^d: M*#i^t ^ftSfcftTSo ti^a^RfrSCOUg^llft 
fiiL<rv.^&tf, ftfe^-/<"7U-Aro»5««f*t>sa* L,^S5UT'll4-^ 

tSt$n$o C<0*^, ^3£^P-y71 1 1 611, ^5Le>ft£8iR<*ft£7- 

7 u- Aoiaftuwjj^* * jo» 4f ^ ft*3Er *o #a *tiz>&mmw& * * 

&(**, 7-/f7U-AS5U4&S1 1 1 Oil, aW? ft^c7-/f7U-AC0^4^ 
mmtztoiZZ?a-y? 1 1 0 8;8ira«:7'n-y?ftliU£T«J:9K«»T*o 
ffeyj, #i&ft«3&*n»?fl3Sf f #lct»-5*t^<r6tf, «AOfiJfflBlfi64SI5tJft-t 

ft&0>&ttte»micfi£oTaiR-r* (^771 1 1 8) 0 ssmrftu*, sir? 

ftfc7,-/f7U--A<7>#^e > fttr'<T<7)S5IJ(C-Pt^T. #A14^*iSft^^5 

K5UA f atR$ft^o 7"P77i 1 1 Bizm^r. ^-/-c^u— Asjij^ai 1 0 
0 j^/iScf a*, ^^771 1 1 4#]ft&<r>&m<o&m&mtfffifc<r>L 

#tMBftffl*.$ti*3£-r3t, ^-/OU-AJ|5(Iteai 1 0 011, ftoS^Jft 
*jL*:tft<, #>»tttTr«J:9lcttf^0T*t^ Bf*0)Otv.^fflll, /ct 
ill*, ttflERRflLL#L*fflXll^-* * u " H/S^ffl"FA5^i:t>T*4o 
7"P77l 1 1 4ll^y*>3^-JUT , AtJ, »ttM*MfiyaB9|Blt,*i/iA 

, ^-/t^u-AcosjuftaiRrsiatcr^TORFfiE^ttCTft^itsc t j^sa 

X-/^7U-A»f!J4Q:Sl 10011, 1 •PO^-/'C7 U-ArtW7U-AJtJl^ 
*fte©*-/OU-Art07U-A*flL)*&*7<ti-y ^ U Tt^S»aS5U ft =ti 

5^tt>re5o ccois^. s n RtiaiftSsasiyuofc^tciiawraitaBfT 
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9tC, -}UvO 1 1 0 4 tt^P-^ 1 1 0 8 tZt'Cl y 1 1 1 1 0 £0)[BJ(C 

1231 2 It, ftjgtfkt'-y hK^MSl 2 0 0C7)7P-^^- hT'^4o «Jfi<bt" 
v hE^&SI 2 0 Ott, -9--t'^ * 'y h£SfI"r5 CfP-y ? 1 

2 0 2) o #^T% ^-*-t** • U^X^ 

-Cm^StlS (^Py? 1 2 0 4) o j|$$nt7-K7l/-A ^i:o 

i*T\ 0&g$iJ#;*3£<* ti5 (T'Py 17 1 2 0 6) 8 6!lt Ut, fiHS^Ht, El 

1 1 ir^stt^-n^u-ASg^J&ji i 1 o o^urmsit^T'* 

5 (TP-y ? 1 2 0 6) o &&&W\t?ftT£$iltc7ny? 1 2 0 $<7>&IZ^ }I£ 
*tlf;^-/OU-A»^n7 MCt'-y h#E#£ft5 (^P-y? 12 0 8 

) o >x^t% «t£<*n£*-/ou-Atz^T, ti^m^s^tia c?p 
■yd 2i o) 0 mfc$*.tzx-/'<yi'-i*iZ'D^T<nmmma, Jtssnt 

o&UT^a^-^u-A^^JSiR^ n^co^ (^a-v^i 2 i 4) . 4as 

lt7P-y?1 2 0 6SO f »»^ r n'y^%»*JSrJ:-3lc«»r*o 

^^'n7vi 2 1 2tf#x&na£;bQ0>3Si!S«r*-/x:7L'-A«:it 

(7py^i 2 1 6) 0 &eTnit\ sjttj£3nfc*-/*-7u-Aic-3i*T<Di4 

*P-y MC N t'-y M*E#£*l3 (^Py^l 2 1 8) 0 E##*->* 
7U--A • t'-y hE^atCteW^f (T'Pvvl 2 2 0) 0 * 
t"-y hE#«mettS*jM»J£*nTu*#&tf* Higfbtf y hE#*I1 2 0 

o it. . aieiottftgsuaftio^^it £ frt * * 5 *> * »u: * t » £<& 5 

. t'-y h£*nS><£>v>*'JHC. >£^T'*ne><7)v>^C0S>£&h->lcE# 
T* J: ^IcMftUTJ^S, ^P77l 2 2 OlCtt^T. M-fcfcf-y KE4M&H1 

2 0 0 t±^H£L^T-rSo 

NEXT) ^^LWSo te^5Ktf^/W>#T*fcoTil£<*nSi:$, : M 

ft i s d n A^lflHfttatt <tdd) adsl 

i?m : &&mi$.5m (fdd) xma- • *+>-tzJU£tis#coi;5&A»T , &$ 

o »©rtltf. ADSLgatt777"' * hU-ATSGlSU^V- X My-A 

l^ADSLMl S D N^y^WS^ * <7)X-/^^U-AtC^9 
ADS U*i£#* I SDN(7)^-/Ob-Ai:l3IfflUTl^ 0 El 1 3 A^tfEU 3 
Btt**lftU I SONM'ADSLffiO^-/OU-A«SI1 3 0 0. 1 3 0 
2O^0T'*5o El^£ft£J:9C, ADS 3 0 2 it, IS 

D N X-yt7U-A 1 3 0 0 tPffi3UTt>-5o 

^-/OU-A<DRHfflCBLTtt, ADSLfiMl S D Nte&COTjlS) tJS» 
7*iajlC58ft*ft5fc*, I SDN^(=J:oTR»*nfcADSLe5SLbOjaB 
^^(creSC^So £fc*lt\ 1 3 0 2li, 4 ^CO 

ffl#, T£t>*>, mi COS^V • X h'J-Afii^ 1 30 4 tm'WTy?- Xh 
'J-Affl^l 3 0 6 t©2<0^'7> • * h'J-AS^I 3 0 8 tg2O777'- 
* h 'J-ASfl' 1 3 1 0 t ZStl* ADS L^-/OU-A 1 3 0 2 CDg 1 <7)7 
■y7*- J* h'J-AS^I 3 0 6t±, (^B#lCfiC5^'7> * ^h'J-AI S D Nfc 
i*CJ:4**4«G>iSB^* (tztX\£. NEXT^) £@tt* 0 >g^^7j 

o 

|B]T'S££Cfc#'&*mTfc. ADS L^-/*7U-ArtC0&v>**JUCKr5 

it^co h->csgu^re>ti^t'-y hE^tt, x-zou-acot^tco^^- 

AlCOUT|H)i;?&3o ^^^-^IC, ADSLffl^y^fAti, ftft* 
J^73lfi]tC^tTm-C0t: -y HE^U^t^- KUifA^to t*y KE#lt*£, 
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ztifT'ZZo fiHtl/T, #<0£ iigftf8£ftfcE#8*Fjti, i»ft:j:^T® 
(1)*H»ft«5, 4 0 0, 3 2 2f, ( 
2) *c-3r • S • vaOffe, 1"*^ h;ufl«HC^jacSnfc?' + *JUtfl fc U^:T'- 
^{safefflWKffl-v^ h-> • h7>v-A • p-t-V >r7" • ^Juzf »JXAj , 
iSfflCBST* I E E EBS*^ 2 3#, 2/3/4^. 2B, 19 
95^, Sa\ (3) PA- h • F * H * "7 < •y>-v-'ftb. r^fijlVJU^ h-> 
eSlfliOSrP— ?-f ><7 •TJUIVXA} . IEEE 1 9 9 6^ itie>30 

7f>^$ffflt5 e 71 — ArtCOt'y h • X7-y f>^(±, TKH^giFmS, 4 
0 0, 3 2 2^lCttHUSnTl**o ^-/N*7U-A«ii<7)l§^, t'-y h • ^ 7 -y 

z<7)£ ?%mmit. ^-/\-7U-Ai;^t5t'7 hS^^-Si:^«t?t: 

ISK<7)^< (JVDS L^5St-**T*^-^7U-A * t*-y hfi^CMiltitf 
. A D S LO<t 9*<ft0)^-/OU-Ae^73^(w« tafflnri^T** 

0 VDS L(w*lt*B*IHI«i*»a (TDD) ^&fc»£*K ADSLtt, 777* 
• X h*)-i*fc&Z#Q> • ^ h';-A1£S£/»»e»»Bir*A:»(-HaE3»«i*»ai 
(FDD) XttI3- • +t>tJ^^t5« ADS LOiS^. ^~ 

/i7U-AU, ^-/OU-AS Jf2/£-r5£SE<7>7U-A£WT£o 

•y hOE^tf'SS^ ft5o 

SE*lt. ft#J*»Slt (SNR) $8#IB)(C^/coT™b/c(D^tC^C7)S N R\B 

b**L«r0 f &. I SDN»l?ADSLOJ:o«rfi^a7^«>*^ »B(t^ 

-/f7U-A(C^/joT15— IZltS-ZbtlZ^o Lfztf-zZ, efc#$ 
nfct'v hE^m^StvC, &<Ej£77[S]C^l,T^33tt'y hE^Sfflffl 
T5o ekS*nfcf-y hE#lt. J:*J«»*A»oJ:»;jaSfltKtADS Lf-^fi 

-sJt^iBTtt, &(gs^fii(c^r*^at*v hs^^ »*«tf^ KE^a 
(c<toT^jte>n5 0 fctxtt", -i?ss^sr*tt, ii <7)^'7> • ^ hu-AS 

55-1 3 0 4 t«1W777 , ^h'J-/»S^1 3 0 6 tm2CO^'7>-^h l >l- 
AS^I 3 0 8 tS2C0T'y7*< ^ h'J-AS5>1 3 1 0fcli*tl-ftU »«tf 
•y KE^Si**r*o 

1211 3CSUT211 3Dtt, A D S L U- 5 f *y hE^OgEI 

T'*5 0 CftfcO&Eh 3 12, 1 31 4tt, 1 0v>*'^^-/OU-A« 

mi 3CT, t'y h • P— ¥4 >y\Z#+>>- 7s h'J-AADS LfiJ3£Ci*L 
TT*^*J, -tO t'-y h • n—r<( >^ttv>*;u6- 1 0 t»Hafl9lCv>#;H 
-5TAtttW**t^ ddTit, '»*'JH -5i*»1 <0^0> • * hM-A • 
t**y hE^RtfiBfflU. y>**;U6~1 0ltS2O^'7> • ^ hU-A • t* y h 
E»»«ffflT4i:t4c IS 1 S tfffi 2 CO 5^ O > • ^ h'J-A • t'-y hE^lt. 

1 -DC07.-/T71/-A « t' y hS^STSSTSCt^T**. *0 it tC. -tCOt' 
y hE^lts m2<r)?^> • * MJ-AS# 1 3 0 8 4"?*^Tg 1 <r)?V> • 
X h»;-AS# 1 3 0 4 *?it%^ I SDNWeWllg^^T', $3 2 

• ^ hy-Agwn 3 o 8+TOT(w«'>s-tt&n« <r**>*, •>> 

El 1 3 DT\ t'-y h • >-y r ttT-y7*« ^ h 1 J — A A D S L^a£(C^U 

Tt*U, -f Ot'-y K • P-r-'-f >^tt->>^";U6- 1 0 t*fR3flt»C*>>#JH 
-5Tlt«fl«I'>*l^o ZZTlt* *>>**JH — Sitffil W777*- ^ h'J-A • 
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t* v KEfHSftffifflU v>*OU6~- 1 0(ii2CD?7^- * Hi-A • t'-y h 
E#*fcffifflT3o ^1 JbTmiOT-J-f ' * MJ-A • t'-y hE#(i, 1 -?<D 
^-/OU-A-t*7hE^ST'l?ir5ut^T'$5o tf>*lC, -tOt* y HE 
81077^-^ MJ-A^I 3 0 6 4 3 T'&oTgi2C07'*y ^ • 7, KU 

-A®#1 3 1 O^T'lifctM S D N^^fr&OiSiS-T-^^aiT'x il (077 

»£fca£;*3fc (ti:xt±\ I SDNM'ADSL) CDJ&^. &4e^(SJ(C** 0 
T;tl&fl)*aif7 hE#ftteE?5-£K<fco7\ &B^P#fti&'>c*i*$C£ 

jg(i7-yOU-A • t'-y l-E»«tt*, • t'-y hE#S 

lix-/f^u-A<7)«3Sc07U-A(z^re^E^«ffi*^t;^-/ , f^u-A 
• t'-y hE#t*$Sfti3ttT* 0 a£ft«l**fc^-* • v>*';u- x>=i-#ft# 
G 0 r-t • *>>*';u • x>=i-^ti N M$n$^tfw • T-'-*ftS 

itisw, mrE^-zou-A • t*-y hE^tctB«$n/c7u-Atsa-iiu/c^ 

t"y KEatilttlcafe^TT-'-f T-'-^tBBau/sf-y h 

t7U'-^(DHifiah-xc^^br*o sa««i**fc*»it£&&Hi-7 hft 

•S-Go ^i®&;£^SS^--y Hi* 7U-AWffliftah->±(c^^b$nfck*-y 
h ft £SB u T«SEH« # ft5££-f 5 0 &fittu: ftf< > * ;u/:r a ^fffiftS 

* /tans ft**, awsuf-f v$uuf»tei*isi*K T<v^^tttsaiB 
l-tt< v^jna-aa^wx-^fts^rso ;ico&iiti££*-/ou-A * 

t'-y hfi^SS**, 7-vt7U-A- t'-y hEfl*lt, ^-^7l/-A<D«Sa 
(7)7 U-AIC&T 3#tttf y hE#t«8ft*t*->*7U-A * t' *y hE#«$8 

aou- xn-^ti. mie^-/^u-A • t'-y hK^cie«$nt7u-Ai: 

BfliBLfc*-/*7U-A . t'-y hE4MMB(C*-3^T7U-A<DB-;6a h->*> 

&f< > * JHssMwatt^'- ^ t rail u t y h ^ ^ =1 - Kt * «t d cttttrs 

*-/OU-A#-1iatf):7U-A£#*, 1 oW±C07U-A^©1 C7)7j(S]tC 
^'-^ftlB&T't. 0W±0)7U-A*fJB2OT^(CT , -^«»a£T#§. _tiZ& 

^-y^U-A . tf-y hE^SI^Sl OT*AlCx-£ 

te>nri,^^-/ou-Ao§7u-A(;Mt*^sti:7 hE#***t\ ± 

*-/OU-A • t'-y hEfl*J& r *-/OU-Aa>S 1 0)SI<7>:7U-A3}Wg 
1(0t*7 KE^l5SU*^-/<7U-A(7)^2C0mC07U-AS(DS2C0t*-y hE 

ttW<K5S73«^ 6» (7>i8BCD«2« ft «'> $ $ «> IC m 2 <7> fcf -y h E5>0F*J 0> tf 
•y hE^^mi <0t"-y hfi»*rtOt'7 hE#<fc*J iJfiUfcttllflf* 

&a ^easttto / w>^ft^uT^-5rftsttu, ^ o 

/WV^ft^UTT-'-^ft&ffStf'gftTS, ±&U£SSBa f £fc*3:*l5 0 
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u-a<o:7u-ao* n&tc^^bu*tv ±S£o/taft«3t> f *fc**ns* 

L^-A • tf-y KE^SWSSI c^^iajlc^-^ftffii^T 
9(Cffll^J^Te»nTL^^^-/ 1 f7^-AC0&7^-At;J^r5^at*•y hE 
fl-«ft*t\ -ta0fc5S£ffl««*Ca 
SCHJ.--y K^mffitvju^* h-> (DMT) OTfctefflUTv>*;utDH« 

ah->±W?J#<b* tifct'-y ^ft^iBTi, i^l/fc^fttt^Sfc***!*, 
t- ; -£ • v>#;u • X.>l-#1f*-f*-p U-A * t'-y hE^-^t-ietg? n/c 

^-/ou-a • t*-y hSfttftmomzzmftzmmTzz taoT^-/T7 

sft*s^$ e»i:/\*7 7rft**, A-y $n5^$f< ->*^ju • r- 
^ftIE«L. 3^ti«|3^$ ^cc=i> hp--7ft**. □> hn-7/j>^-/OL/- 

A • t'-y hE»*(C»f^atllce**n, □> hP-7^-/OU-A • tf-y h 
E^«iClB«**i>t^-^7U-A • t'-y hE^««<0*4 4ffl^(0«**«ia 

• t'-y hE^0ft**. ©t'-y hE^-fl 

^-y^l — A(7>»4C$ 1 Oli/Ji(7)7U-A(C^^r5, _hiSL/c^ff^^$ 

^-/OU-A • t'-y hEfl-SS^^-zf^U-A^jg 1 0>3flff> 7 U- A^<7)^ 
1 <0t'-y hE^^0 : ^-^7U-A<7)||2<7)MO7U-A^C7)^2(7)t"-y hE 

^ft*t\ fc#*n*o 

#«eiS735t*»&<0»B^a>«»t«'>* (Otf-y hE^Rrt 

£0t'-y hEWI2 0t'7 hE#^t'7 hE^<t ^ h± -t^U^^tt 

ans^ttaft^^^ • k-> (dmd anstefflLTT^ v*^f»tan 

T5J:^:Bl^r5, JilEL/c^»tf*$ /c*$ ti* 0 

t'-* • v>*"JU • f3-W-/Ol/-A * t'-y KE^0(CtB«S Hit* 
-i*-?\s-U • t'-y HE^fll«OR*5flJ#t«fflriut(:ioT7-/Ol/ 

-AC7)gt^-co7u-A^em^3>acot'-y hftiuar^c: t a^t^s, _Li$i,£ 

$51^7 77 5?^:^, /^-y 7 7* f r3- KS tlfcT*-* *IB«U £( 
I^-/Ol/-A • t'-y hE^«(w»f^8«ncffi«$nfca> hn-7ft * e>u 

-g-^, hD-7^-/OU-A • t'-y hE-fl-fSl-IBtt^ftfc^-VOU- 
A- t'-y hE»««W»**a»W«*«:«!I»r*J:?tcBftr*. ±^Ufctt 

^tB^>^Sft^T5^'-^^'>^xAtCtiW5T- f -5rOT 
Gi^CO/c^C^-yC^ U- ACT) >>^'JUC t'-y h ft E^T 57j^ ft *7T& 
(±, (a) x-^^tc^t5^-t'^ • Ur7xx hftSff-r^tt^t, (b) 
tr* * U^x^: hft-^^K- ht5/:Ac^t$n*b'7 h^aft^STS 
Krf^i:. (c) 7-you-Artoaao-»#;n:jl*T*14BB'f>f f <y7t 
»*ttf^t, d) tt6H>T<->7i;^PT7,-K7U-AF*3WOv>*' 

;nzj*£«*n£aot'*y ntE»re»frt**c 0 

ttfig-f i>Ttf, v>^JU^^<-PC7)t'-y hftif^- hti^t^T?* 

^-/f7U-AF*30)afflOv>^'JH;E^$tl^t'-y h^-^7U-A • t* 
•y hE^SlCSB«^ tl*. .taLfc^a^**:***!*, 

^-/f^U-AP*9C0aaC0v>^'JU^C73t* y h E£ »K SftTSti^ ( 
a) (al) if-t'X • V^x^ hC**T***< th 1 ocoffFgllftgtefig 
K#t»»jr*»fti:. (a 2) 1^-t'* • ( J7l^ hftlt^- hTSfcAC^ 
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jfcfefSWft (b) 2^ (bl) &is \-->if*fifi- hT £<I 

Kifti:, (b 2) *ft*-/*7U-A£gt£$S£TS/c#lC;££Taftift <b 1 

i*3£T*ttf* (b) tf\ (b3) \iv Y<hfrl£*ft1&*n%1ztoK.mfo*- 
/OU-A*ITt4WUTlf*»ffc«:£&t-**. l/ttfoT, t'vh^^tl 

(b) stf, (b 3) «*t)^-/OU-A^tt^t'-v h<7)';^x* 

h $ n *a t -stt * ^ if o iy^atr a ttf^ t $ & t? * ±a u fc^a*^ * * 

SfeJETSttft (b) j*\ (b4) j*3fcT*»ft (b3) 

-fc** • 1 )71LX hCioT^AStlfct'-y hO'J^I^ h£ftfca<7)1 OT» 
»K 3fe3ET5»ft (b) #\ (b5) j*jrrs»ffi (b3) 

) - (64) t«nusr»ff«se.c*t\ ra^n oo) tci2«$n^^^ 

*fc**ft*„ 

imSB^ (b) #\ <b4> $*j£T5ttf* (b3) ^SSftX-zou-A 

*T*fc»Cl4IOT*$H»T*»ftt:, (5 5) -msttft (b3) 
*-/OU-A^it(it'y hCOU^x* ftfcftfc— »-r£fc5*j£-r5£Sl/ 

* tttfMb 1) ~ <b4) fcaWJSTttfisfc* * 6tc*t\ m^l (30) ic|g 

m * ft fc^aa^ * fc* * ft * o 

i^tiftft (b) ^ (b4) ^T5ft^ (b3) ^^-/OU-A 

7u-Afc*ita>»«±(oiB^t#itr«. iai/fc^a^s^snio 

iW3 nfcS$U*»«T$ttft (c) stfffeW^-^u-A^lctfUTaiR 
$ftfc^-^7U-A»5t<7)^7-tz^ KSJUtatRT*, ±^Ufc^a*ff* fc* 
*ft5 0 

iE3E3ftfcS5iJ*a4RT$ttfls (c) ifi&<nz-/i7 u-A»Jic*#UT 7 u 
-A«/Jxa»/5lt^»5U±WfiS*«r*, ±i£U /c*Sft£ 0 

-/t7l/-AO*»**;n:t*7 h4E#t*3:&fta f *fc'£**U *^Sti, (a 

) y-^iEafeccyrs-tf— t"^ • y^xx htsfi-rsBf^t, <b) it-t** 

• y?x* h(c»^t^T^-/f7u-A»^taiRr*»f^t, (c) atR 

sn/t^-/^u-Aowut^jE-r*ttftt, (d) *<?>&nz^TZMtR$ 

ftfc*woi,-A»&«>HBah->t::e-y h£E#"f StMti:. (e> t'-y 
K0E»*»* tifca«$ftfc^-/<7U— A(c-p^T1±ffiat»tj*iE-r4Bft 
i:, (f) tbl -o<r)ik<T)X-^7\s-l±mmz-D^X1&ft (b) - (e 

) *l»»JifiT»f^ (q) jfe3£Sftfct3:te*mi=«£oT*-/OU-A»a* 

j*3tr*ttft (c) ictoTafcjt^nfctt^^aiRsnfe^-^^u-A^ 

TAS, ±5SUfc^at« f *fc***iSo 
ttmtf, (h) E#T$ttft (d) it-t'^-'J^i^hfc^ 

»fMd) waiR*ftfc^-^7^-A»^<oaa<oaaEah->t;RiT«(oa<7) 

tf*y h*E#T ±&0£7Ji£#S£#*ft3o 
*7Ji£tf. (i) E»T«Wft (d) tc$fe£*>. aiR£ft£*-/OU-A 

E^-rst&it (d) (11466 < >r- ; < v7Mca^K*TaiR<* ftfc*-/* 
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^Ittlkfy h<7>U?x* h$ftfcaic— t 

*rsfc«)CttfiBKfli*n»-rs»fti:, (b5> ms&ztifzmmRW'pzK 
t h 1 -zxn&® *itimtmmz&-3 i^t* tot a * *>> if 5 ^tt« » 

ffcfc. (b6) }*£T3«rft (b3) ^^-/OU-A^IStUt^yhOU^ 

tim&i*n®*im-e*^£ykT&**t** awsmTOT'-* • u- hM&ar 

5»^tHe>i:^, &<b»STOt-'-* • u- Kitf-fcf* * 'J^ix hcz 
) tf-, (b7) i*3ErSWff (b3) ^jdi^^-vOU-A^gtdt'-y h£0'J^7 

h*nfcafc-skrst>*]£re<r6if, <b n ~ <b 6) 

(1, (a) - h tefgrSKffi:, (b) 

it- 1*^ * U^x^ h(c*-5t^T^-^7i^-A»iCtajRr*»f^i:, (c) 

a«*nfc^-/t7u-i*»^fl>ti3iE*ti)twu4aiRr*ttfti:, (d) aiR 

$nfc^-/t7U-Ata©iaah->Ct'vhtE^t4»fti:, (e) fcf 
•y hOE^^fife^ ft^a^?ft/c^-/OU-A(co^T14ft^m^;^-r5Ki 
ftt. (f) tt» 1 -POffeOfflftd ftfc»5U(C"PL*T»ft (c) - (e) 

SHUSTttftt. <g) *3E*ftfc14fiE»mt-fieoT^-/<7U-A»^Wifi 

ttfetf. (h) E^-TSttff (d) C$t35:^, *-/OU-Af*3(7>&7U- 

ttft (d) attlofV vTtcs^^raiR^ ftfc^-yf7u-A»^a)H>6 

as->irt'-y hSE^TS, ±J£Ut7T^A i '*/ h c**ftSo 
ttffi-f >^'< v7»flTO#ft»«lt1«8-rA$. ±J*Ufc77^* f *Ac** ftSo 
ajRTSBft (g) tf*S1g$ft^K5iJC7)B^c7)t>0^aiRrS. ±J£Ufc7?» 

Af'*t**ftS 0 

7U-A»^<7)aaroffliftah->tc3r3twa<7)tf-y h^E^TS, ±^b/;77 

ffistnf* fc*« n*o 

tt5Ut^3ETSttft (c) *»\ (c 1) »K$nt^wC7l/-AtSi«)»96 
3ftfc»5U£a!RTSttffcfc. (c2) aiRStDt^-zf^U-A^WBifta 
h->i:t*7 h^E^TSKrfti:, (c 3) t: v \><DEftZ1fc$t\fzMiR$ fttc 
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